The influence of various ways of regulation in weed infestation of silage maize stands was studied in 1999-2001. Four variants of stands were compared: 1. without weed eradication (check), 2. mechanically weeded throughout the whole vegetation period, 3. mechanically weeded from the beginning of vegetation till the phase of 5 th leaf and later on without protection, 4. chemical weeding. The yield of dry mass and morphological characters (height of plants, stem diameter, number of ears per plant etc.) show the substantial negative effect of weed infestation upon the studied parameters. The yield from the check variant reached 8.09 t/ha, from the 2 nd variant 13.24 t/ha, from the 3 rd variant 11.46 t/ha and from the 4 th variant 12.34 t/ha. The decrease of mass in individual parts of plants were observed but their percentage portions were not affected by the level of weed infestation. A high dependence (α = 0.01) between the mass of the whole plant and the ear mass (r = 0.98) was proved. The total number of leaves was not affected by the level of treatment. The results show that the mechanical cultivation of stands at the beginning of vegetation cannot prevent the yield depression cost by weed infestation and the studied parameters cannot reach the level of fully weeded variants.
The silage maize is the most important annual fodder crop grown on arable land. The crucial yield components are: the number of plants per area unit and their mass. Revilla et al. (1999) and Vrzal et al. (1999) found the parameters such as plant mass, height, number of leaves per plant, number of leaves under the ear, length of flowering, grain mass, portion of grain on total yield and earliness as very important. The maize yield formation is negatively affected by unfavourable weather conditions, pests and diseases and mainly by weeds (Tollenaar et al. 1994, Martinková and Honěk 1998) . The high level of weed infestation is caused by lack of water in the soil. Unfavourable conditions gradually affect the height of plants, stalk diameter at the base of the plant, number of leaves and vitality of maize, number of grains in the ear and the thousand seed mass (GonzalesPonce and Salas 1995, Ali et al. 1999) . Amador-Ramirez (1995) and Martinková and Honěk (2001) concluded that the yield was increasing by the lengthening of time in the stand without weed infestation. The weed infestation in this experiments caused the grain yield reduction by 86-90% throughout the whole vegetation period. Chemically treated maize stands give significantly higher plants, bigger, heavier and healthy cobs, bigger grains and higher yield (Magbool et al. 1998) . By the weed infestation regulation the exploitation of radiation can be affected as well as the dry mass yield and the quantity of nutrients gained from the unit area (Yelverton and Coble 1991 , Tollenaar 1992 , Stanojevia 2000 .
The aim of the experiment was to clear up and quantify the effect of weed infestation on the productive ability and morphological parameters of silage maize at various ways stand treatment throughout the vegetation period. The gained results enable to propose the optimum way of treatment of maize stands against weeds.
MATERIAL AND METHODS
The plot experiments with silage maize were established in 1999-2001 on the field of the Faculty of Agronomy Czech University of Agriculture in Prague-Suchdol. The experimental plots were established in the sugar beet production area, of sugar beet-cereal type, wheat subtype (latitude: 50°08' N, longitude: 14°24' E, altitude: 286 m).
The soil in the experimental area is deep loamy degraded chernozem with permeable underlayer. The kind of soil is medium. The soil reaction is neutral or slightly alkalic. The content of available phosphorus and potassium in the layer 100-200 mm is very high, the available magnesium content is high. According to the agrometeorological characteristics the places belongs from moderate to warm and mostly dry climatic area. The hydrotermic coefficient according to Seljaninov is 1.0-1.3. The vegetation period is 172 days. The mean annual temperature 7.9°C throughout 30 year normal and during the warm half-year 14.0°C, the mean length of sun light in 30 year normal 1921 hours and during the warm half-year 1408 hours. The long-term annual sum of precipitations 526 mm and during the warm half-year 364 mm ( Table 1) .
The early Tc (three lines) hybrid Agio (FAO 240) was used in all the experimental years. Lovofert NPK-1, the industrial universal combined fertilizer, was applied in to the soil (120 kg N/ha, 52.8 kg P/ha and 99.6 kg K/ha). The experiment was situated in the same place in the same field in all the experimental years, in randomized blocks, in four variants with four replicates in each variant. The plot area was 15 m 2 . The sowing rate was 92 000 plants per hectare with the interrow distance 0.75 m. The studied variants: 1. without weed eradication (check), 2. mechanically weeded throughout the whole vegetation period, 3. mechanically weeded from the beginning of vegetation till the phase of 5 th maize leaf and later on without protection, 4. chemical weeding.
The mechanical cultivation of the maize stands was accomplished in 14-day interval. The interrows were weeded and the space among plants was treated by hoeing. The postemergent stand treatment by herbicides was made by 0.4 l/ha Banvel 480 SL (dicamba 480 g/l), 15 g/ha Harmony extra (50% thifensulfuron methyl), 0.3 l/ha Lontrel 300 (clopyralid 300 g/l), 1.5 l/ha Milagro (nicosulfuron 40 g/l).
Pre-harvest testing (height of plants, stalk diameter 0.1 m above the ground, number of fully developed ears per plant, height of ear insertion, number of leaves per plant, number of dry leaves per plant) was accomplished on 10 through plants from each plot. The time of harvest was milk-waxy maturity. The stand density and dry mass yield per ha were established. Five plants were sampled from each plot for analyses. The mass of individual plant parts was established (stalks, leaves, ears, husks).
RESULTS AND DISCUSSION
The stand density and dry mass yield
The dry mass yield is, according to many authors (Gonzales-Ponce and Salas 1995, Gyuricza et al. 1999 , Anderson 2000 , significantly affected by the intensity of weed infestation. The yield decreases due to the weed infestation throughout the whole vegetation period by 65% (Tollenaar et al. 1994 ). Our results also show (Table 2) the significant decrease of yield in the check variant (34% decrease in comparison with the chemically treated variant). The interrow tillage in the beginning of vegetation significantly increased the yield per ha of dry matter in comparison with the check variant, but did not reach the yield levels of mechanically treated stand throughout the vegetation period. The highest dry matter yield was obtained in the variant of interrow tillage during the whole vegetation season. Two compared permanently outweeded variants (herbicide treatment, cultivation throughout the vegetation) gave higher yields in the mechanical treatment. It is evident, that the cultivation supported more favourable conditions for the development of maize root system and thus a better water and nutrient use. There was no visible influence of stand treatment on the number of maize plants (Table 2) The effect of the year was statistically significant in both studied parameters. It was mostly caused by unfavourable weather conditions. The warm half-year in 1998/1999 and 1999/2000 was Table 3 .
Morphological parameters
The first studied factor was the height of silage maize plants before harvesting. All the studied variants differed significantly in this character. (Table 4) . Similar results in the negative effect caused by weeds were also observed in the stalk diameter 0.1 m above the ground. The check variant showed significantly lower values in the stalk diameter compared with the chemically treated variant. The weeding in the beginning of vegetation period (var. 3) increased the stalk diameter on the level of the weeded variants 2 and 4.
The way of stand treatment did not affect the total number of leaves, which was also proved by Vafabakhsh et al. (1996) in their field study concerning chemical and mechanical weed regulation and its influence on the morphological characters. Number of leaves is therefore limited by genetic properties of the used hybrid (Ford and Pleasant 1994, Robertson 1994) . The significantly higher number of dry leaves in the check variant was evidently affected by the water consumption by weeds. Yield looses can reach 50 or more percent (Yao et al. 1991) .
The total number of ears on the maize plant is a genetic expression of the hybrid. One fully developed ear was found as a mean in weeded stands. In the permanent weed infestation there appeared significant reduction in ear number (0.85 ears per plant). The height of ear insertion was negatively affected by the weed infestation too. The significantly (α = 0.01) lowest ears were found in the check variant (0.89 m). The weeded variants 2 and 4 showed similar parameters, but there was a significant difference between the 2 and 3 variants (Table 4 ).
The effect of the year was found as statistically significant in all characters, besides the number of leaves per plant (Table 5 ). The year 1999/2000 subnormal in precipitations, caused the lower plant height, stalk diameter 0.1 m above the ground, height of ear insertion and number of dry leaves. Berzsenyi et al. (1998) found in the studies concerning the height of plants, leaf area, leaf and stalk mass creation that the effect of the year is higher in comparison with the other parameters, i.e. date of sowing or hybrid earliness. The lower number of fully developed ears in the first experimental year was significantly different compared with the other years, due to the higher weed infestation, affected by the high number of weed seeds in the soil.
The proportion of individual maize plant parts
The maize stand weed infestation caused the significant decrease in the total plant mass; there were no significant differences between weeded variants 2 and 4 (Table 6 ). Similar relations were found among individual plant parts, for the weed infestation reduces their mass. The percentage of individual parts of plants was not affected by the way of protection. The proportion of ears in the total mass was 51.2% (var. 1) to 53.7% (var. 3.), proportion of stalks 21.1% (var. 1) to 22.8% (var. 2), proportion of leaves 17.3% (var. 2) to 21.6% (var. 1) and the proportion of husks 6.2% (var. 3) to 7.8% (var. 2).
The dependence of ears on the total plant mass was evaluated by the simple regression and correlation analysis (Figure 2 ). High dependence (r = 0.98) was proved. The ear mass was explained (95%) by the linear equation y = 0.384627 + 0.522972x (F-test 903.4, P-value 0.0000). Revilla et al. (1999) present the 36% regression dependence of grain mass on the dependence of maize plant mass. The significant unfavourable development of the years 1998/1999 and 1999/2000 was proved in the studied parameters, as well as in the dry mass yield. Gyenesne et al. (2002) and Knežević et al. (2003) presented statistically significant effect of the year on the ear yield. Significant differences among studied factors are given in the Table 7 .
The results show that the mechanical stand cultivation in the beginning of vegetation period till the phase of 5 th leaf cannot prevent the yield depression caused by weed infestation and the evaluated parameters do not reach the level of the fully weeded variants. Maximum values in yield components were obtained only in the maize ns -not significant, * significant at α = 0.05, ** significant at α = 0.01 stands without weed population throughout the whole vegetation period. This can be reached by the herbicide application only, in the large-scale production at the present time. The mechanical stand cultivation throughout the whole vegetation period also ensures the favourable growth conditions, besides the weeding effect. This type of treatment guarantees the highest values in most of the studied parameters, which are not statistically significant from the herbicide treatment ones. 
